Inhibition and reversion of chondrogenesis by retinoic acid in rat limb bud cell cultures.
Mesenchyme cells derived from embryonic rat limb buds cultured at high density differentiated into chondrocytes. The degree of chondrogenesis was assessed by alcian blue staining, a stain specific for cartilage matrix. The addition of retinoic acid on day 1 of culture inhibited chondrogenesis in a dose-dependent fashion. When retinoic acid was added to the cultures on day 5, the cartilage nodules, consisting of newly differentiated cartilage cells, disappeared during the following 6 days. Coinciding with this process the histochemically demonstrable alkaline phosphatase activity, localized in the internodular areas, also disappeared. This indicated that retinoic acid not only inhibited chondrogenesis but also induced resorption of cartilage cells and that at least two cell types were affected, the cartilage cells and the cells bearing alkaline phosphatase.Actinomycin D and cycloheximide, inhibitors of RNA and protein synthesis, suppressed the retinoic acid effect in day 5 limb bud cell cultures. This result indicated that the effect of retinoic acid required RNA and protein synthesis and is compatible with the view that vitamin A may act in a hormone-like way.